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SELF ELEVATING FORKLIFT TRUCK. 

The present invention relates to a wheeled lifting device and 
a method applicable in its use. By means of the device it is 
5 possible to load and unload e.g. vehicles. The device is also 
^ fit for ascending and descending stairs with a load. 

Striving for minimization of storages for example in 
enterprises has increased the number of deliveries and 
10 consequently the volume of delivery traffic in the enterprise 
sector. As various heavier household appliances have become 
more common and rapid development has reduced their lifespan, 
the delivery traffic between households and shops has grown. 

15 It is no longer common to have a so-called helper in support 
of the driver even in heavier delivery vans. Vehicles are 
usually provided with different tail lifts which enable the 
lowering of the transportable load from the platform down 
onto ground level. The moving of the load on the platform 

20 from the loading space to the tail lift is carried out by 
means of different fork lift trucks or other known 
facilities. With the aid of these it is also possible, to move 
the load also on ground level in the vicinity of the vehicle. 
The problematic points in the delivery of goods are 

25 constituted by even small numbers of stairs, located e.g. 
between the immediate surroundings of the delivery van and 
the goods lift of an office building or similar. One single 
stair makes the use of a known hand pallet truck impossible. 
As the driver of the delivery van often works alone when 

30 delivering goods, even a light delivery van must be provided 
with a tail lift or similar to allow loading and unloading. 
Even light tail lifts are relatively expensive and cost in 
Finland about FZM 20,000, mounting Included. In small 
^ delivery vans the said stationary lifting devices also take 

35 substantially room inside the vehicle. Besides the tail 

liftSt the vehicles must also be provided with other means 
for moving the load both in and outside the vehicle. Through 
e.g. patent docximents US 4,061,237 and PCT/US83/00858 have 
previously become known motor driven fork lift trucks which 
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are capable of ascending "to the loading space of a vehicle. 
With one pair of wheels equipped two-body lifting devices 
utilizing a screw driven by electric motor have also become 
known, which lifting devices allow the moving of the load as 
5 desired on the platform of the vehicle and lowering it onto 
the ground. By the said lifting devices it is also possible 
to ascend stairs. 

The devices described above in the US patent specifications 
are expensive and very complicated as regards their 
functioning. They can be considered for use in lighter 
delivery vans. A lifting device utilizing a rotating screw 
and provided with one pair of wheels is fit for the use 
referred to but only with light loads. Loads exceeding 100 kg 
by weight absolutely call for two persons for manoeuvring the 
controls, and as told above, this is often impossible in the 
use dealt with here. 



10 



15 



Through the device and method according to the invention it 
20 is possible to substantially remedy the drawbacks described 
above. To realize this, it is characteristic of the device 
according to the invention what has been disclosed in the 
characterizing part of claim 1. As the greatest advantage 
provided by the invention can be regarded the fact that it 
25 makes it possible to move the load in the loading space of 

the vehicle, lower it from the vehicle onto ground level, and 
move it on groiind level, even in stairs connected to it, by 
means of a device that is safe to use and has low 
manufacturing costs. Tail lifts or similar, having to be 
30 mounted stationary in the vehicle, may be abandoned and no 
other accompanying moving devices are needed. 

In the following the invention is described in detail with 
reference to the attached drawing. 
35 Fig. 1 shows a side view of the device according to the 
invention. 

Fig. 2 shows a front view of the same as fig. 1. 

Fig. 3 shows a side view of the device according to the 

invention, but with the load lowered down in the loading 
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space of the vehicle. 

Fig, 4 shows the same as fig. 3 but with the supporting 
wheels used in planar moving moved into a lifting position. 
Fig. 5 shows the same as Fig. 4 but with the wheels lifted 
5 onto the plane of the platform. 

Fig. 6 shows the same as fig. 5 but with the supporting 
wheels again moved into the position used in planar moving. 
Fig. 7 shows a side view of the device according to the 
invention in the stage of planar moving on the platform of 
10 the vehicle. 

Fig. 8 shows in detail how the supporting arm of the lifting 
device according to the invention is attached to the body. 

As shown in Fig. 1 and 2 the lifting device 1 according to 
15 the invention comprises a body 2 of appropriate construction, 
a thereto attached and in respect thereto vertically, in a 
controlled manner moving slide 3, further to the body 2 
through an axle 8 and a supporting construction 7 possibly 
attached wheels 5 and supporting arms 9 provided with wheels 
20 6 which can be locked into their position, which arms are 
allowed to move, guided by a slide 10, substantially 
perpendicularly with respect to the plane of the body 2. The 
body 2 is preferably manufactured of appropriate steel 
profiles and plate elements by welding. A fork-model sliding 
25 carrier 3, preferably of steel construction, is in an in 
itself known manner, e.g. through rolls, coupled to be 
movable, supporting itself to the profile shape of stanchions 
11 of the body 2. The height of forks 14, which support a 
load 12, of the sliding carrier 3 slightly exceeds the 
30 constructional height of supporting arms 9 provided with 

wheels 6. The wheels 5 and 6 rest on the base preferably in 
the same plane, parallel to the plane formed by the 
supporting arms 9. The lower surface of the wheels 5, 6 lies 
appropriately below the other constructional elements of the 
35 device according to the invention. Of the wheels 6, which in 
an in itself known manner have been fixed into connection 
with the supporting arms and of which there preferably are at 
least two pairs as shown in the Figures, one or alternatively 
both pairs are of the free-rotating type. If the lifting 
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device 1 according to the invention is also provided with 
larger wheels 5, to be borne by which the lifting device 1 
with the load 12 may in a known manner be tipped during the 
moving, both wheel pairs 6 are of the free-rotating type. If 
5 the wheels 5 have been realized as free-rotating or 

steerable, the other wheel pair 6 need not be free-rotating 
or steerable. The wheels 6 are placed in the supporting arms 
9 in such a way that in the projected position as shown in 
Fig. 1 of the supporting arm 9 they are located substantially 
10 underneath the load 12 and in the position where the arm has 
been pulled back as shown in Pig. 5 substantially behind the 
sliding carrier 3. 

The lifting mechanism 4 of the lifting device may be a 

15 transmission mechanism utilizing an in itself known screw, a 
chain gearing, hydraulics, pneumatics etc., by which the 
vertical position of the sliding carrier 3 with respect to 
the body 2 is guidedly adjusted either at a shaft 13 by using 
muscular work, by means of an electric motor through push- 

20 button control or in some other way. The said guiding results 
in that while the wheels 5,6 of the lifting device 1 are in 
touch with the base, it is possible by means of the lifting 
mechanism 4 to freely adjust the vertical position of the 
sliding carrier 3 and the load 12 on it in respect to the 

25 body 2, within the limits set by the construction. Likewise, 
when the sliding carrier 3 again is supported e.g. to the 
platform of the vehicle. Fig. 3, 4 and 5, the position of the 
body 2 in respeqt to the sliding carrier 3 can be adjusted by 
the lifting mechanism 4. 

30 Fig. 8 presents a solution for a preferable guiding principle 
of the supporting arm 9 in the direction permitted to its 
movement. The slide element 10 comprises more than one 
sequentially installed bearings 15 which have been fixed to 
the body construction 7, 11 in a known way. The supporting 

35 arm 9 is formed of an appropriate profile, e.g. a C-proflle, 
which at its inner surface bears against bearings 15. The 
slide element 10 may also be made of into a functional form 
cut steel bar or profile which is provided with plates 
promoting the sliding of the supporting arm 9 or 
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alternatively with lubrication. The position of the 
supporting arm 9 in respect to the body construction 7,11 is 
adjusted for example by muscular force and the supporting arm 

, can be locked into this position for example by using in 

5 itself knovm pin locking systems or similar. The position of 

^ the supporting arm 9 may also be adjusted by different known 

lever-spring-return constructions , which can be arranged to 
be controlled at the upper part of the lifting device 1 by in 
itself known remote-control devices. 

10 

In the following there is described the use in the loading of 
a vehicle of the lifting device 1 according to the invention: 

- in accordance with Fig. 1 and 2, the lifting device is 
loaded in a known manner with a load 12 which may be for 

15 example a payload on a truck pallet or similar, or a mere 
truck pallet etc. , 

- the lifting device 1 is pushed by muscular force, or, if it 
is provided for example with an electric motor and batteries, 
guided mechanically to the proximity of the platform 16; 

20 during the moving the free-rotating wheels 6 seek their 

direction guided by the moving force, if the lifting device 
is provided with wheels 5 and the weight of the load 12 
allows it, the moving can also be carried out by tipping the 
lifting device 1 appropriately into the side opposite the 

25 load 12 in such a manner that the weight of the lifting 

device 1 and the load 12 substantially rests on the wheels 5 
and the supporting arms 9 with wheels 6 do not bear against 
the base. , 

- by the lifting mechanism 4 the sliding carrier 3 with the 
30 forks 14 and the load 12 is guidedly adjusted at such a 

height above the base that the lifting device 1 can be pushed 
, into the position shown in Fig. 3, whereby the sliding 

carrier 3 and the load 12 ^substantially rest on the platform 
« 16, the supporting arms 9 with wheels 6 bear against the base 

35 and are hereby guided beneath the platform 16 

- by adjusting the lifting mechanism 4 the sliding carrier 3 
with the load 12 is lowered to be borne by the platform 16 

- the lockings of the supporting arms 9 are released and the 
lifting arms 9 with the wheels 6 are pulled into the position 
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Shown in Fig. 4 in which they are substantially located on 

the side of the body 2 that is opposite the sliding carrier 

3; the supporting arms 9 may also be provided with an in 

itself known locking into this position, however, this is not * 

a necessity, because they are not under stress in this 

position 

- by adjusting the the lifting mechanism 4 appropriately and 
with the sliding carrier 3 with the load 12 being supported 
onto the platform 16, the body construction of the lifting 
device is lifted into such a height in respect to the carrier 
3 that the supporting arms 9 with the wheels 6 can be pushed 
past the forks 14 underneath the load 12 and locked into 
their position; at the lifting stage, if the supporting arms 
9 are not provided with a locking into the rear position, 
special care shall be taken to prevent the chance that they 
during the lifting operation move underneath or against the 
platform 15 and thus are damaged 

the sliding carrier 3 with the load 12 is by adjusting the 
lifting mechanism 4 lifted slightly upwards on the plane of 
the platform 16 and the load 12 is by the lifting device 1 
moved to a desired location on the platform 16 

- the load 12 is in a known manner lowered onto the plane of 
the platform 16 and the lifting device is pulled out from 
underneath the load 12 

- a loaded or unloaded lifting device 1 according to the 
invention is removed from the platform 16 by taking the above 
steps in a reverse order. 

The sliding carrier 3 may, besides the above described forks 
14, also be provided with a variety of other known devices 
facilitating the pulling on and pushing out of the load 12, 
e.g. a roll-table or similar. The construction of the sliding 
carrier 3 of the lifting device 1 according to the invention 
and the positions of the supporting arms 9 with respect t 
thereto have preferably been selected so as to allow the 
handling of standard pallets. The wheels 5 or one pair of 
wheels 6 of the lifting device 1 may be provided with an in 
itself known transmission using either the same power source 
with the lifting mechanism 4 or a separate one. The lifting 
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device 1 provided with driving wheels in the manner described 
above enables the moving of heavier loads 12 also on slanting 
bases. The ends opposite the sliding carrier 3 of the forks 
14 may be provided with a counterweight to balance a tipping 
5 force that may appear in planar moving of an unloaded lifting 
device 1 with the supporting arms 9 pulled into a rear 
position. The wheels of the lifting device according to the 
invention may also be selected so that both pairs of wheels 6 
are stationary but that the location of the wheels 6 which 

10 are closer to the body construction 7, 11 is slightly above 
the plane formed by the other wheels 6 and the wheels 5, The 
wheels 5 are in this case free-rotating. Thus g. when the 
lifting device 1 is being pushed onto the platform 16 of the 
vehicle, the wheels 6 first bear against the plane of the 

15 platform and a minor lifting work must be done to lift the 

wheels 5 onto the platform 16. If the measurements have been 
selected appropriately, this will not cause any major trouble 
or stress. 

The lifting device according to the invention may replace a 

20 tail lift mounted on a vehicle and it can be used for the 
handling of a variety of loads, e.g. those intended to be 
transported by means of so-called hand pallet trucks both 
outside the vehicle and in the platform space. Besides for 
loading vehicles, the lifting device can also be used in 

25 other forms of load transport and handling, particularly 
advantageously in cases involving changing of travelling 
plane that cannot be carried out travelling on wheels. The 
lifting device xnay also be provided with a battery driven 
electric motor which operates a lifting screw by means of a 

30 push-button control or similar. If the lifting device is 

carried with the vehicle, the charging of the batteries can 
be arranged to take place during the transport by using the 
dynamo of the vehicle. In. this case the lifting device 
replaces the hand pallet truck and the stationary tail lift. 

35 In any case it is to be understood that the Invention has 
above been explained with reference to a few preferable 
embodiments only, however, not desiring in any way to 
restrict the invention to these exemplary embodiments only, 
several modifications being possible within the scope of the 
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inventive idea as defined by the patent claims now following. 
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CLAIMS 

1. A lifting device (1) for moving of an on a pallet lying or 
other load (12) outside a loading space (16) of a vehicle, 

5 lifting it onto the loading space (16) of the vehicle an(J 
moving it in the said loading space (16), or for handling of 
load in other surroundings where the changing of the moving 
plane constitutes a substantial part of the moving operation, 
in which changing of the plane the load is lifted to a 

10 desired height substantially at right angles to the first 

base of moving, with moving wheels (5) and wheeled supporting 
arms (6,9) of the lifting device resting on the said base of 
moving on the load (12) carrying side of the body (2) and 
that during the plane changing operation the guided and load 

15 (12) bearing constructional elements <3, 14) of the lifting 
device (1) bear on the second moving plane (16) for lifting 
to an appropriate height of the body (2) and the moving 
mechanism (5,6,9) in its lower part by means of a lifting 
mechanism (4), during which lifting operation said moving 

20 mechanism is located substantially on the side of the body 
(2) that is opposite the load (12) and after which stage the 
wheeled supporting arms (6,9) are pushed underneath the load 
(12) whereupon the load (12) is lifted to the height of the 
second moving plane to be moved as desired, characterized in 

25 that the moving mechanism (5,6,9) of the lifting device (1) 

comprises on three axle lines installed wheels (5,6) of which 
always the wheels of two axle lines rest on the base. 

2. A lifting device (1) according to claim 1, characterized 
30 ia that the ends of the lifting forks (14) are provided with 

a counterweight. 

3. A lifting device (1) according to claim 1 or 2, 
characterized in that the lifting device (1) on the side of 

35 the body opposite the load (12) comprises wheels (5) to be 

substantially borne by which during planar moving the lifting 
device (1) with the load (12) is brought by tipping the 
lifting device (1) so that the supporting arms (9) with the 
wheels (6) get clear of the transport plane. 
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4. A li£t.lng device (1) according to claim 1, character i zed 
in that the pairs of wheels (6) of the supporting arms (9) 
are direction-bound and the wheels (5) connected to the body 
construction (7,11) are free-rotating. 

5. A lifting device (1) according to claim 3, characterized 
ia that all pairs of wheels (6) of the supporting arms (9) 
are free-rotating. 

6. A method for moving load by means of the lifting device 
(1) , which moving involves a substantial change of the 
vertical travelling plane, characterized In that 

in the first stage, when the wheels (5) of the body (2) of 
the lifting device (1) on the side of the body (2) that is 
opposite the forks (14) and the from the body seen 
farthermost wheels (6) of the supporting arms (9) rest on the 
first moving base, the load is loaded in a known manner to be 
borne by the as to the v^ertical position guided 
constructional elements (3,14) of the lifting device (1> , the 
wheeled supporting arms (9) being substantially parallel to 
the constructional elements (3,14) and located on the same 
side of the body (2) of the lifting device (1) , and that 
in the second stage the load (12) is by the lifting mechanism 
(4) of the lifting device (1) guidedly lifted onto an 
appropriate moving plane and moved as desired, and that 
in the third stage the load (12) is guidedly lowered onto the 
second moving plane (16) so that the guided constructional 
elements (3,14) of the lifting device (1) bear against the 
said second moving plane (16) and the wheeled supporting arms 
C9> rise somewhat above the moving base whereupon the wheeled 
supporting arms (9) are unlocked from their position and the 
supporting arms (9) are pulled substantially parallel with 
the second moving plane to the side of the body (2) of the 
lifting device (1) opposite the load (12), and that 
in the fourth stage the with the supporting arms provided 
lower part of the body (2) of the lifting device (1) is 
guidedly, with the constructional elements (3,14) resting on 
the second moving plane (16) , lifted to such a height from 
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the first moving plane that the wheeled supporting arms (9) 
can be pushed underneath the load (12) to their original 
position with respect to the load (12) and the body (2), in 
which case the wheels (6) of the both axle lines of the 
5 supporting arm (9) bear against the second moving base (16) , 
and that 

in the fifth stage, when the load (12) has been lifted 
slightly above the second moving plane (16) , the lifting 
device (1) is in its entirety pushed onto the second moving 
10 plane (16), the lifting device (1) being then again borne by 
the same wheels as in the starting situation, whereupon the 
lifting device (1) can be moved as desired on the second 
moving plane (16). 

15 
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AMENDED CLAIMS 

Lreceived by the International Bureau on 11 November 1991 (11.11.91); 
original claims 1 - 6 replaced by amended claims 1 - 5 (2 pages)] 

1. A lifting device (1) for moving of an on a paUet lying or other load (12) on 
a first plane, lifting it onto a second plane (16) and moving it on this plane 

5 (16), in which plane changing operation the load is Hfted to a desired height 
substantially at right angles to the first plane with the Ufting device (1) resting 
with its wheels (5, 6) on said plane and which lifting device (1) during the 
plane changing operation rests only with its load carrying constmctional 
elements (3, 14) on the second pkne (16) for lifting to an appropriate height of 

10 a body (2) and a moving mechanism (5, 6, 9) included in its lower part by 
means of a lifting mechanism (4) during which lifting operation wheeled 
supporting aims (6, 9) included in said moving mechanism (5, 6, 9) are 
entirely withdrawn from beneath the load (12) and after which lifting 
operation said supporting arms (6, 9) are pushed undemeath the load (12) to 

15 their initial position whereupon the load (12) is lifted up to the height of the 
second movmg plane to be moved as desked and in which lifting device (1) the 
moving mechanism (5, 6, 9) comprises wheels (5, 6) placed on at least three 
axial lines, characterized in that the wheels (5) on one of the axial lines are 
mounted stationarily in the body (2) of the lifting device (1) on the side 

20 opposite to the load (12) and that the wheels (6) of at least two ^ial lines 

placed in an in itself known manner in the movable supporting anns (9), either 
aU or with the exception of the wheels on one of the axial lines, are ftee- 
rotating and that in the other 'free-rotating/direction-bound' combinations of 
the wheels (5, 6) the other wheels (6) mounted in the supporting amis (9) are 

25 placed appropriately above the plane determined by the lower surfaces of the 
wheels (5) located in the back of the body (2) and of the wheels (6) located in 
the extreme end of the supporting arms (9). 

2. A liftmg device (1) according to claim 1, characterized in that the ends of 
30 the lifting forks (14) are provided with a counterweight which balances the 
force seeking to overturn the unloaded lifting device (1) backwards while the 
body is being lifted. 
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3, A lifting device (1) according to claim 1 or 2, characterized in that the 
stationary wheels (5) of the body (2) of the lifting device (1) have a bound 
direction of rotation. 



5 4. A lifting device (1) according to claim 3, characterized in that the lifting 
device (1) with the load (12) is during planar moving bome merely by the 
stationary wheels (5) of the body (2) having a bound direction of rotation. 

5. A method for moving a load by means of a lifting device (1) in which 
10 method a change of the moving plane is an essential part of the moving 

operation, in which operation the lifting of the load (12) to a desired height is 
carried out substantially at right angles to the first plane with the lifting device 
(1) resting only with its load carrying constructional elements (3, 14) on the 
second plane (16) during the plane changing operation for lifting to an 
15 appropriate height of a body (2) and a moving mechanism (5, 6, 9) included in 
its lower part by means of a lifting mechanism during which lifting operation 
the wheeled supporting arms (6, 9) included in said moving mechanism 
(5, 6, 9) lie in their entirety withdrawn from beneath the load (12) and after 
which lifting operation said supporting arms (6, 9) are pushed underneath the 
20 load (12) to their initial position whereupon the load (12) is lifted up to the 
height of the second moving plane to be fiilly moved onto the second moving 
plane (16) and in which lifting device (1) the moving mechanism (5, 6, 9) 
comprises wheels (5, 6) mounted on at least three axial lines, characterized in 
that after the rise to the second plane (16) only the wheels (6) of the supporting 
'25 arms (9) rest on the second plane (16) in the initial moving stage while the 
body (2) and the thereto attached wheels (5) stand in the air above the first and 
outside the second plane (16) and that in the second stage the lifting device (1) 
is by means of the wheels (6) of the supporting arms (9) moved appropriately 
forwardly on the plane (16) whereby also the wheels (5) of the body (2) are 
30 moved so as to rest on the second moving plane (16) and the lifting device (1) 
with the load (12) wiD in its entirety be bome by the stationary moving 
mechanism (5, 6, 9) to be moved as desired on the second plane (16). 
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